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SETTING DEVICE PROGRAM AND METHOD FOR SETTING A MEMORY CONTROL 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates, in general, to computers and computer equipment which gives 
increased control in thermally-related characteristics of component parts. 

Cross-Reference to Related Applications 

This application is one of two U.S. patent applications including filed application having attorney 
docket no. JP9200301 31 US1 which was filed on the same date hereof and the teachings of which 
are incorporated herein by reference. 

Description of Related Art 

In recent years, an apparatus such as a personal computer has become widespread in use, and 
thus many of its parts, such as memory modules from one vendor or type, have become 
increasingly more common in terms of interoperability and/or compatibility with those of another. 
Thus, a manufacturer of the personal computer can use various types of memory modules 
(sources or forms) even for a single model or offering. Moreover, a user of the personal computer 
can often easily perform his own operation of replacing these types of parts for the purpose of 
changing performance of the apparatus. 

Additionally, as it is known that information concerning certain component characteristics and 
insight, such as those of a memory module, is often available. For instance, information in an 
attribute memory can also be made available (e.g., SPD (Serial Presence Detect) information has 
been used heretofore; refer to PC SDRAM Serial Presence Detect (SPD) Specification, home page 
retrieved on May 30, 2003, URL: 
http://www.intel.com/technology/memory/pc1 33sdram/spec/spdsd1 2b.htm). 

The SPD information is stored in an attribute memory such as a serial ROM provided in the memory 



JP920030131US2 



2 



module, and therefore, the information processing apparatus or the like can appropriately specify 
a type and the like of a memory module attached thereto. 

However, where there is a plurality of the memory modules which are mutually different in type, 
there also exists differences in thermal and heating values in accordance with the types thereof. 
Therefore, often the manufacturer or another similarly situated have set a data transfer rate for the 
memories across-the-board (ATB) for a single model in order that a temperature of a cabinet or 
similar for the product can meet a safety standard when a memory module having a higher heating 
value, but within the acceptable range for the product, is used. Therefore, even if a memory module 
have a heating value that is on a lower end of an acceptable range is used, memory performance 
is likely underutilized, because the data transfer rate for the memories is constant. 

However, when a user replaces a memory module with another memory module, there exists the 
possibility that an unexpected increase in the generation of heat during operation results as though 
the replacement may be similar, due to the plurality of modules present, the type and/or 
manufacturer of the new combination are mutually different and potentially incompatible in 
combination due to overheating. 



SUMMARY OF THE INVENTION 

Accordingly, there is a need for an invention that overcomes the problems discussed above. The 
present invention has been achieved to solve the above technical problems, and accordingly an 
object thereof is to provide a setting device, an information processing apparatus, a setting method, 
a program and a recording medium, which are capable of solving the foregoing problem. 

Specifically, according to a first aspect of the present invention, there is provided a program for a 
setting device for setting a memory control device which accesses a memory module implementing 
a memory device therein, comprising: a memory attribute information acquisition unit for acquiring 
memory attribute information indicating an attribute of the memory module from an attribute memory 
provided in the memory module; and a transfer rate setting unit for determining, based on the 
memory attribute information, a data transfer rate setting value as a rate of an upper limit value of 
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a data transfer rate relative to a maximum data transfer rate, and for setting the determined data 
transfer rate setting value in the memory control device, the upper limit value of the data transfer rate 
being at which the memory control device accesses the memory module, and the maximum data 
transfer rate being at which the memory control device is able to access the memory module. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other aspects, features, and advantages of the present invention will become more fully apparent 
from the following detailed description, the appended claims, and the accompanying drawings in 
which: 

Fig. 1 is a block diagram of an infonnation processing apparatus in accordance with an 
embodiment of the present invention; 

Fig. 2(a) shows an example of a memory module in accordance with an embodiment of the 
present invention; 

Fig. 2(b) shows an example of a content of an attribute memory in accordance with an 
embodiment of the present invention; 

Fig. 3 shows a data structure of a setting value candidate database in accordance with an 
embodiment of the present invention; and, 

Fig. 4 shows a flowchart of processing for setting a data transfer rate in the information 
processing apparatus in accordance with an embodiment of the present invention;. 

DETAILED DESCRIPTION 

The use of figure reference labels in the claims is intended to identify one or more possible 
embodiments of the claimed subject matter in order to facilitate the interpretation of the claims. 
Such labeling is not to be construed as necessarily limiting the scope of those claims to the 
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embodiments shown in the corresponding figures. The preferred embodiments of the present 
invention and its advantages are best understood by referring tathe drawings, like numerals being 
used for like and corresponding parts of the various drawings. Embodiments of the present 
invention will now be described In detail with reference to the accompanying drawings. 

Fig. 1 is a block diagram of an information processing apparatus 10 in accordance with an 
embodiment of the present invention;. The information processing apparatus 1 0 sets data transfer 
rates at which a host controller 1 082 accesses memory modules 1 025a and 1 025b in accordance 
with attributes of the memory modules 1025a and 1025b, thus preventing the memory modules 
1025a and 1025b from overheating. 

The information processing apparatus 1 0 includes a CPU and its peripheral section having a central 
processing unit 1000, memory slots 1020a and 1020b, a graphic controller 1075, and a display 
device 1080, which are interconnected by the host controller 1082 as an example of a memory 
control device, an input/output section having a communication interface 1 030, a hard disk drive 
1040, and a CD-ROM drive 1060, which are connected to the host controller 1082 by an I/O 
controller 1 084, and a legacy input/output section having a ROM 1 01 0, a flexible disk drive 1 050, and 
an I/O chip 1070, which are connected to the I/O controller 1084. 

The central processing unit 1 000 executes a program stored in the ROM 1010, and thus functions 
as a memory attribute information acquisition unit 1 00, an upper limit temperature acquisition unit 
1 10, a memory attachment position information acquisition unit 120, and a transfer rate setting unit 
130. Note that, in this example shown in Fig. 1, the setting device is realized when the central 
processing unit 1 000 executes the program. Alternatively, in another aspect of an embodiment, the 
setting device may be another device which is provided separately from the central processing unit 
1000 and performs approximately the same function as that of the central processing unit 1000. 
Specifically, the information processing apparatus 10 may include an LSI device or the like 
functioning as the setting device. 

The memory attribute information acquisition unit 100 acquires memory attribute infomriation 
indicating an attribute of the memory module 1025a from an attribute memory provided in the 
memory module 1 025a, and sends the acquired memory attribute information to the transfer rate 
setting unit 1 30. Note that, when a plurality of the memory modules are attached into the information 
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processing apparatus 10, the memory attribute information acquisition unit 100 may acquire the 
memory attribute information individually from the plurality of memory modules, for example, the 
memory modules 1025a and 1025b in association therewith. 

The upper limit temperature acquisition unit 1 1 0 acquires an upper limit temperature at which the 
memory module 1025a is operated externally through the host controller 1082, and sends the 
acquired upper limit temperature to the transfer rate setting unit 1 30. For example, the upper limit 
temperature acquisition unit 1 1 0 may acquire the upper limit temperature based on an entry from 
a user, or may acquire the upper limit temperature from another device through a network and the 
communication interface 1030. 

The memory attachment position Information acquisition unit 1 20 acquires, from the memory slots 
1020a and 1020b, memory attachment position information indicating into which memory slot of the 
information processing apparatus 10 the memory module 1025a is attached, and specifically, 
indicating into which of the memory slots 1 020a and 1 020b the memory module 1 025a is attached. 
Then, the memory attachment position information acquisition unit 1 20 sends the acquired memory 
attachment position information to the transfer rate setting unit 1 30. Note that, when the plurality of 
memory modules are attached into the information processing apparatus 10, the memory 
attachment position information acquisition unit 1 20 may acquire the memory attachment position 
information individually from the plurality of memory modules, for example, the memory modules 
1025a and 1025b in association therewith. 

The data transfer rate setting value Is a rate of an upper limit value of the data transfer rate at which 
the host controller 1 082 accesses the memory module 1 025a relative to a maximum data transfer 
rate at which the host controller 1082 can access the memory module 1025a. The transfer rate 
setting unit 130 determines this data transfer rate setting value based on the memory attribute 
information received from the memory attribute information acquisition unit 100 and the memory 
attachment position information received from the memory attachment position acquisition unit 1 20. 
Then, the transfer rate setting unit 1 30 sets the determined data transfer rate setting value in the 
host controller 1082. 

Specifically, the transfer rate setting unit 130 acquires, from a setting value candidate database 
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1 01 5, a data transfer rate setting value for maintaining a temperature of the memory module 1 025a 
at a temperature equal to or lower than the upper limit temperature received from the upper limit 
temperature acquisition unit 110, based on the memory attribute information and the memory 
attachment position information. Then, the transfer rate setting unit 130 sets the acquired data 
transfer rate setting value in the host controller 1 082. In place of this, the transfer rate setting unit 
1 30 may set the data transfer rate setting value in the host controller 1 082 based on the memory 
attribute information and the memory attachment position information irrespective of the data 
transfer rate setting values stored in the setting value candidate database 1015. 

Moreover, the transfer rate setting unit 1 30 may determine the data transfer rate setting value for 
maintaining the memory module 1025a at a predetermined temperature or lower based on the 
memory attribute information and the memory attachment position information irrespective of the 
upper limit temperature received from the upper limit temperature acquisition unit 1 1 0, and then may 
set the determined data transfer rate in the host controller 1 082. The predetermined temperature 
may be the upper limit temperature of the memory module 1 025a determined in order that an upper 
limit temperature of the cabinet of the information processing apparatus 1 0 can be made to conform 
to a safety standard such as the UL standard. 

Furthermore, when the plurality of memory modules are attached into the information processing 
apparatus 1 0 and it is possible to set only one data transfer rate for the whole of the plurality of 
memory modules, the data transfer rate setting values may be determined by the following method. 
First, the transfer rate setting unit 1 30 creates individual setting values as data transfer rate setting 
values set when the memory modules are singly attached into the infomiation processing apparatus 
for each of the plurality of memory modules. Then, as the data transfer rate setting valuator the 
whole of the plurality of memory modules, the transfer rate setting unit 1 30 may set a value between 
the maximum and minimum values of the individual setting values, each of which is created so as 
to correspond to each of the plurality of memory modules. 

Alternatively, in another aspect of a preferred embodiment, the data transfer rate setting value for 
the whole of the plurality of memory modules, the transfer rate setting unit 1 30 may set the minimum 
value of the individual setting values, each of which is created so as to correspond to each of the 
plurality of memory modules. Thus, the transfer rate setting unit 1 30 can make the temperature of 



JP920030131US2 



7 



the memory modules conform to the safety standard more securely. 

Note that the maximum data transfer rate is the maximum data transfer rate when the memory 
modules are accessed, which is determined in accordance with a combination of specifications of 
the host controller and specifications of the memory modules. For example, the maximum data 
transfer rate is a value determined in accordance with an operation mode and operation frequency 
of the memory. In this case, the operation mode is, for example, one indicating whether the memory 
module is a SDR DIMM or a DDR DIMM. For example, when the operation mode and operation 
frequency of the memory are determined, the maximum data transfer rate is determined to be a 
value obtained by multiplying the operation frequency of the memory by a data width of the memory. 
Meanwhile, the data transfer rate setting value is, for example, a value designating an occupation 
rate of clock cycles to be actually used for accessing the memory among a predetermined number 
of the clock cycles, while maintaining the operation frequency in the maximum data transfer rate. 

The ROM 101 0 stores a boot program executed by the central processing unit 1 000 at the time of 
activation of the information processing apparatus 1 0, a BIOS program depending on hardware of 
the information processing apparatus 10, and the like. For example, the ROM 1010 stores a 
program for allowing the central processing unit 1 000 to function as the setting device, and supplies 
the program to the central processing unit 1000. 

Moreover, the ROM 1010 has the setting value candidate database 1015, and sends data in the 
setting value candidate database 1015 to the data transfer rate setting unit 130 through the I/O 
controller 1 084 and the host controller 1 082. The setting value candidate database 1015 stores the 
data transfer rate setting value candidates determined so as to correspond to the memory attribute 
information and the memory attachment position information in order to maintain the memory 
module 1025a at the upper limit temperature or lower. 

The memory slot 1020a has the memory module 1025a attached thereto, and allows the host 
controller 1 082 to access the memory module 1 025a. The memory slot 1 020b is approximately the 
same as the memory slot 1 020a except that the memory module 1 025b is attached thereto in place 
of the memory module 1025a, and therefore, description thereof is not essential. 
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The memory module 1025a is attached into any of the memory slots provided in the information 
processing apparatus 10, for example, into the memory slot 1020a. Moreover, the memory module 
1025a is accessed from the host controller 1082 through the memory slot 1020a, and transfers 
stored data to the central processing unit 1 000 and the like. Meanvy/hile, the memory module 1 025a 
is accessed from the host controller 1082 through the memory slot 1020a, and stores data 
transferred from the central processing unit 1000 and the like. The memory module 1025b is 
approximately the same as the memory module 1 025a except that the memory module 1 025b is 
attached into the memory slot 1 020b in place of the memory slot 1 020a, and therefore, description 
thereof is not essential. 

The host controller 1 082 connects the memory slots 1 020a and 1 020b to the central processing unit 
1000 and the graphic controller 1075, which access the memory modules 1025a and 1025b at a 
high transfer rate. The central processing unit 1000 is operated based on the programs stored in 
the ROM 1010 and the memory modules 1025a and 1025b, and controls the respective units. 

The graphic controller 1 075 acquires image data created by the central processing unit 1 000 and 
the like on frame buffers provided in the memory modules 1025a and 1025b, and allows images 
from the image data to be displayed on the display device 1 080. Alternatively, in another aspect of 
a preferred embodiment, the graphic controller 1 075 may include therein a frame buffer storing the 
image data created by the central processing unit 1000. 

The I/O controller 1 084 connects the host controller 1 082 to the communication interface 1 030, the 
hard disk drive 1040 and the CD-ROM drive 1060, which are relatively high-speed input/output 
devices. The communication interface 1 030 communicates with other devices through the network. 

The hard disk drive 1 040 stores a program and data for use in the information processing apparatus 
1 0. The CD-ROM drive 1 060 reads a program or data from a CD-ROM 1 095, and provides the read 
program or data to the I/O chip 1070 through the memory modules 1025a and 1025b. 

Moreover, relatively low-speed input/output devices such as the ROM 1 01 0, the flexible disk drive 
1 050 and the I/O chip 1 070 are connected to the I/O controller 1 084. The flexible disk drive 1 050 
reads a program or data from the flexible disk drive 1090, and provides the read program or data 
to the I/O chip 1 070 through the memory modules 1 025a and 1 025b. The I/O chip 1 070 connects 
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the flexible disk drive 1090 and other various input/output devices to the information processing 
apparatus 1 00 through, for example, a parallel port, a serial port, a keyboard port, a mouse port etc. 

The program provided to the information processing apparatus 1 0 is stored in a recording medium 
such as the flexible disk 1090, the CD-ROM 1095 and an IC card, and provided by a user. The 
program is read out from the recording medium, installed in the information processing apparatus 
1 0 through the I/O chip 1 070 or the like, and executed in the information processing apparatus 1 0. 

A program installed in the information processing apparatus 1 0 and executed thereby includes a 
memory attribute information acquisition module, an upper limit temperature acquisition module, a 
memory attachment position information acquisition module, and a transfer rate setting module. 
Operations which the respective modules allow the infomnation processing apparatus 1 0 to perfomn 
are the same as operations of members corresponding thereto in the above-described information 
processing apparatus 1000, and therefore, description thereof will be omitted. 

The program or modules described above may be stored in an external recording medium . As the 
recording medium, an optical recording medium such as a DVD and a PD, a magneto-optical 
recording medium such as a MD, a tape medium, a semiconductor memory such as an IC card, 
or the like can be used as well as the flexible disk 1 090 and the CD-ROM 1 095. Moreover, a storage 
device such as a hard disk and a RAM, which is provided in a server system connected to a 
dedicated communication network or the Intemet, may be used as such a recording medium, and 
the program may be provided to the information processing apparatus 10 through the network. 

Fig. 2(a) shows an example of the memory module 1025a in accordance with an embodiment of 
the present invention;. The memory module 1025a includes memory devices 200a to 200h, 
each of which is an LSI such as a memory chip, an attribute memory 210 storing the memory 
attribute information of the memory module 1025a, and a board 220 on a single side of which the 
memory devices 200a to 200h are implemented. 

From Fig. 2(a), the memory module 1025a is a memory module of single-sided implementation, 
which has the memory devices 200a to 200h implemented on the single side of the board 220. In 
place of this, the memory module 1 025b may be a memory module of double-sided implementation, 
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which has the memory devices implemented on both sides of the board 220. 

Fig. 2(b) shows an example of a content of the attribute memory 210 in accordance with an 
embodiment of the present invention;. The attribute memory 210 stores, as the memory attribute 
information, manufacturer identification information identifying a manufacturer who has 
manufactured the memory module 1 025a or the memory devices 200a to 200h, number-of-devices 
information indicating the number of memory devices 200 implemented in the memory module 
1025a, memory bank information indicating whether the memory module 1025a is the memory 
module of the single-sided implementation or of the double-sided implementation, and type 
identification information identifying a type of the memory module 1 025a or of the memory devices 
200a to 200h. 

Forexample, the attribute memory individually stores information identifying an AA company as the 
manufacturer identification information, eight as the number-of-devices information, information 
indicating that the memory module 1 025a is the memory module of the single-sided implementation 
as the memory bank information, and information indicating that a type of the memory module 1 025a 
is DDR SDRAM as the type identification information. 

The memory attribute information acquisition unit 1 00 acquires, from the attribute memory 21 0, the 
manufacturer identification information, the number-of-devices information, the memory bank 
information, and the type identification information. Note that the attribute memory 21 0 may store 
infomiation for specifying the memory attribute inf onnation shown in this drawing in place of directly 
storing the memory attribute information shown in this drawing. For example, the attribute memory 
21 0 may store, as the memory attribute information, a parts number as a number identifying the type 
of the memory module 1 025a, the parts number having been determined by the manufacturer of the 
memory module 1 025a. In this case, the memory attribute information acquisition unit 1 00 acquires 
the parts number from the attribute memory 21 0, thus making it possible to specify the memory 
attribute information associated with the parts number. 

More specifically, in a preferred aspect, the attribute memory 210 may include, as the 
number-of-devices information, information for specifying the number of devices in place of the 
information directly indicating the number of devices. For example, the attribute memory 21 0 may 
store a bit width of data accessible by the host controller 1 082 to the memory module 1 025a, a bit 
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width of the data stored in the memory device, and the number of memory banks in the memory 
module 1 025a. In this case, the memory attribute information acquisition unit 1 00 can specify the 
number-of-devices information based on these pieces of information. For example, when the bit 
width of the data accessible by the host controller 1 082 to the memory module 1 025a is 64 bits, the 
bit width of the data stored in each memory device is 1 6 bits, and the number of memory banks is 
two, the memory attribute information acquisition unit 100 can specify the number-of-devices 
information as that the number of memory devices is eight by performing calculation of "64/1 6 2". 

In this exemplary aspect, the attribute memory 210 stores the information indicating the memory 
type of the memory module. In place of this, or in addition thereto, the attribute memory 21 0 may 
store other information as the type identification information. For example, as the type identification 
information, the attribute memory 210 may store information Indicating a manufacturing region of 
the memory devices or the memory module, information indicating a manufacturing technology of 
the memory devices or the memory module, a revision number of the memory module, a step 
number indicating a more detailed design step in the same revision, information indicating 
thicknesses of signal lines of the memory devices, information indicating an operating voltage, 
information indicating a time required for the access, information concerning an operating frequency 
or signal characteristics for accessing the memory devices, for example, an allowable range of a 
clock waveform, and the like. Moreover, as the type identification information, the attribute memory 
21 0 may store information indicating a memory capacity of the memory module, and information 
indicating the number of bits as access units of the data of the memory devices or a depth of an 
address as a total number of the access units configuring the memory devices. As an example, 
the attribute memory 210 may store SPD (Serial Presence Detect) information as the memory 
attribute information. 

Fig. 3 shows a data structure of the setting value candidate database 1 01 5 in accordance with an 
embodiment of the present invention;. The setting value candidate database 1 01 5 stores the data 
transfer rate setti ng values detemnined so as to correspond to the memory attribute information and 
the memory attachment position information in order to maintain the memory module 1025a or 
1025b at the upper limit temperature or lower. 

For example, the setting value candidate database 1015 stores the data transfer rate setting value 
candidates to be candidates for the data transfer rate setting values in association with the 
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manufacturer identification information, the number-of-devices information, tlie memory bank 
information, the type identification information, and the memory attachment position information. 
Moreover, the setting value candidate database 1015 stores the data transfer rate setting value 
candidates in association with the upper limit temperatures of the memory modules. 

More specifically, with regard to the memory module, in which the manufacturer is the AA company, 
the number of memory devices is eight, and which is of the single-sided implementation, is a DDR 
SDRAM, and is attached into the memory slot 1 020a, the setting value candidate database 1015 
stores 70% as a data transfer rate setting value in which the memory module is maintained at 90 
C as the upper limit temperature or lower. 

Thus, the transfer rate setting unit 1 30 can acquire, from the setting value candidate database 1 01 5, 
the data transfer rate setting value candidate corresponding to the acquired manufacturer 
identification information, number-of-devices information, memory bank information, type 
identification information, memory attachment position information and upper limit temperature, and 
can set the acquired data transfer rate setting value candidate as the data transfer rate setting value 
in the host controller 1082. 

Here, in a preferred aspect, with regard to the memory module, in which the manufacturer is the AA 
company, the number of memory devices is 1 6, and which is of the double-sided implementation, 
is a DDR SDRAM, and is attached into the memory slot 1 020a, the setting value candidate database 
1 01 5 stores 68% as the data transfer rate setting value in which the memory module is maintained 
at 90 C as the upper limit temperature or lower. 

In this example, in the case of setting the same upper limit temperature, the data transfer rate 
setting value candidate when the number of memory devices Is smaller than the data transfer rate 
setting value candidate when the number of memory devices is smaller. Specifically, the transfer 
rate setting unit 1 30 determines, as the data transfer rate setting value, a smaller value in the case 
where the number of memory devices, which is indicated by the number-of-devices information, is 
larger, as compared with that of the case where the number of memory devices, which is indicated 
by the number-of-devices information, is smaller. 

Thus, for example, when a heating value per data transfer rate is increased in accordance with the 
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number of memories, the transfer rate setting unit 1 30 can lower the data transfer rate setting value 
in order to set the memory module 1025a at the upper limit temperature or lower. 

Moreover, in this example, in the case of setting the same upper limit temperature, the data transfer 
rate setting value candidate in the case of the memory module of the double-sided implementation 
is smaller than the data transfer rate setting value candidate in the case of the memory module of 
the single-sided implementation. Specifically, the transfer rate setting unit 1 30 determines, as the 
data transfer rate setting value, a smaller value In the case where the memory bank information 
indicates the memory module of the double-sided Implementation as compared with that of the case 
where the memory bank information indicates the memory module of the single-sided 
implementation. 

Thus, for example, when the heating value per data transfer rate is increased in accordance with 
the number of sides on which the memory devices are implemented, the transfer rate setting unit 
1 30 can lower the data transfer rate setting value in accordance with the number of sides on which 
the memory devices are implemented in order to set the memory module 1 025a at the upper limit 
temperature or lower. 

In place of this, the transfer rate setting unit 130 may determine, as the data transfer rate setting 
value, a smaller value in the case where the memory bank information indicates the memory 
module of the single-sided implementation as compared with that of the case where the memory 
bank information indicates the memory module of the double-sided implementation. Thus, even in 
the case where the heating value of the memory module of the single-sided implementation is larger 
as compared with that of the memory module of the double-sided implementation due to conditions 
such as the total memory capacity of the memory module, the temperature of the memory module 
can be kept at the upper limit temperature or lower. Specifically, the magnitude of the data transfer 
rate set in accordance with the memory bank infomnation is not limited to the example of this table, 
and the transfer rate setting unit 130 may determine the data transfer rate setting value in 
accordance with the memory bank information. 

Moreover, with regard to the memory module, in which the manufacturer is a BB company, the 
number of memory devices is eight, and which is of the single-sided implementation, is a DDR 
SDRAM, and is attached into the memory slot 1 020a, the setting value candidate database 1 01 5 
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stores 68% as the data transfer rate setting value in which the memory module is maintained at 90 
C as the upper limit temperature or lower. 

In a preferred aspect, the transfer rate setting unit 1 30 can determine values different depending on 
the manufacturer identification information as the data transfer rates, and can set the determined 
values in the host controller 1 082. Thus, for example, when the heating value per data transfer rate 
of the memory module of the BB company is larger as compared with that of the memory module 
of the AA company, the transfer rate setting unit 1 30 can appropriately determine the data transfer 
rate setting value in order to set the memory module 1 025a at the upper limit temperature or lower. 

Furthermore, with regard to the memory module, in which the manufacturer Is the BB company, the 
number of memory devices is eight, and which is of the single-sided implementation, is a DDR 
SDRAM, and is attached into the memory slot 1 020a, the setting value candidate database 1 01 5 
stores 70% as the data transfer rate setting value in which the memory module is maintained at 90 
C as the upper limit temperature or lower. 

In a preferred embodiment, the transfer rate setting unit 130 can determine the data transfer rate 
setting value in accordance with the type identification information, and can set the determined value 
in the host controller 1 082. Thus, for example, when the DDR memory module has a larger heating 
value per data transfer rate setting value as compared with that of the SDR memory module, the 
transfer rate setting unit 1 30 can appropriately set the data transfer rate setting value in order to set 
the memory module 1 025a at the upper limit temperature or lower. In place of this, the transfer rate 
setting unit 1 30 may determine the data transfer rate setting value In accordance with the other type 
identification information described with reference to Fig. 2, for example, the revision number and 
the like. 

As described above, as a setting for maintaining the memory module 1025a at the upper limit 
temperature or lower, the transfer rate setting unit 130 can determine, as the data transfer rate, a 
smaller value in the case where the heating value of the memory module 1025a, which is 
determined in accordance with the memory attribute information, is larger as compared with that 
of the case where the heating value of the memory module 1025a, which is determined in 
accordance with the memory attribute information, is smaller. Then, the transfer rate setting unit 
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1 30 can set the determined value in the host controller 1 082. Thus, an operating temperature of the 
memory module can be made to conform to a safety standard in which the upper limit temperature 
of the memory module is determined. 

Furthermore, with regard to the memory module, in which the manufacturer is the AA company, the 
number of memory devices is eight, and which is of the single-sided implementation, is a DDR 
SDRAM, and is attached into the memory slot 1 020b, the setting value candidate database 1 01 5 
stores 75% as the data transfer rate setting value in which the memory module is maintained at 90 
degrees Centrigrade (C) as the upper limit temperature or lower. 

For example, in the case of keeping the temperature of the cabinet of the infomiation processing 
apparatus 1 0 at the predetermined temperature or lower, this table shows that heat generation of 
the memory slot 1020b is more allowable as compared with that of the memory slot 1020a when 
the memory slot 1 020a is provided adjacent to the cabinet of the information processing apparatus 
10 and the memory slot 1020b is provided more separate from the cabinet of the information 
processing apparatus 10. 

In this case, the transfer rate setting unit 1 30 can set the data transfer rate setting value higher in 
the case where the memory module is attached into the memory slot farther from the cabinet as 
compared with the case where the memory module is attached into the memory slot closer to the 
cabinet. 

In an alternative embdiment, the transfer rate setting unit 1 30 may determine the data transfer rate 
setting value in accordance with a distance from the memory slot to the central processing unit 
1 000. In this case, when the data transfer rate setting value is prone to be affected by heat by the 
central processing unit 1 000, the data transfer rate setting value can be lowered. Furthermore, heat 
radiation of the central processing unit 1 000 can be prevented from being hindered, thus making it 
possible to prevent the central processing unit 1 000 from a thermal runaway and a breakage due 
to the heat. 

Moreover, when the memory slot 1020a is provided adjacent to a portion in the cabinet of the 
information processing apparatus 1 0, which is easy to be touched by a user, and the memory slot 
1 020b is provided adjacent to a portion in the cabinet of the information processing apparatus 1 0, 
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which is difficult to be touched by a user, this table may show that the heating value of the memory 
slot 1020b Is more allowable as compared with that of the memory slot 1020a. 

In this case, the transfer rate setting unit 1 30 can set the data transfer rate setting value higher in 
the case where the memory module is attached into the memory slot provided adjacent to the 
portion difficult to be touched by a user as compared with the case where the memory module is 
attached into the memory slot easy to be touched by a user. 

When the information processing apparatus 1 0 is a notebook type personal computer, the portion 
difficult to be touched by a user is, for example, a back thereof in contact with a footprint, and the 
portion easy to be touched by a user is, for example, an exposure surface thereof such as a 
keyboard. Moreover, as another example, the transfer rate setting unit 1 30 may set the data transfer 
rate setting value in accordance with a safety standard predetermined in accordance with whether 
the memory slot is provided adjacent to the back or the exposure surface no matter whether the 
portion is difficult or easy to be touched by a user. 

As still another example in a preferred embodiment, the transfer rate setting unit 130 may set a 
value determined based on reliability of the operation of the memory module as the data transfer rate 
setting value. For example, the transfer rate setting unit 130 may set, as the data transfer rate 
setting value, a value determined based on a value such as a MTBF determined in accordance with 
the heat generation of the memory module. 

Fig. 4 shows a flowchart of processing for setting the data transfer rate In the information 
processing apparatus 10 in accordance with an embodiment of the present invention;. The 
information processing apparatus 1 0 perfonns the following processing when a power supply of the 
information processing apparatus 1 0 is tumed on to perform activation processing or periodically 
after the activation. The memory attribute information acquisition unit 100 acquires the memory 
attribute information indicating the attribute of the memory module 1 025a from the attribute memory 
provided in the memory module 1 025a (S400). 

The memory attachment position information acquisition unit 1 20 acquires, from the memory slots 
1 020a and 1 020b, the memory attachment position information indicating into which memory slot 
of the information processing apparatus 10 the memory module 1025a is attached (S410). The 
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upper limit temperature acquisition unit 110 acquires the upper limit temperature at which the 
memory module 1025a is operated (S420). 

The transfer rate setting unit 1 30 acquires, from the host controller 1082 or the like, the existing 
setting value as a current data transfer rate setting value already set (S430). Then, the transfer rate 
setting unit 1 30 determines the data transfer rate setting value by acquisition of a candidate therefor 
from the setting value candidate database 1 05 based on the acquired memory attribute information, 
memory attachment position information, and upper limit temperature (S435). Subsequently, the 
transfer rate setting unit 1 30 determines whether or not the acquired data transfer rate setting value 
and the existing setting value are different from each other, thus determining whether or not the data 
transfer rate setting value Is to be changed (S440). 

If the data transfer rate setting value is not to be changed (S440: NO), the transfer rate setting unit 
1 30 terminates the processing. If the data transfer rate setting value is to be changed (S440: YES), 
the transfer rate setting unit 1 30 stores the data transfer rate setting value acquired from the setting 
value candidate database 1015 in a register or the like in the host controller 1082 (S450), thus 
setting the data transfer rate setting value (S460). 

As a concrete example of a setting method for the data transfer rate setting value, the transfer rate 
setting unit 1 30 may perform the following processing. For example, the transfer rate setting unit 
130 may determine an upper limit value of the number of memory accesses issued by the host 
controller 1 082 per unit time as the data transfer rate setting value based on the memory attribute 
information, and may set the determined upper limit value in the register or the like in the host 
controller 1 082. Specifically, based on the memory attribute information, the transfer rate setting 
unit 1 30 may determine a value indicating the number of idle cycles while the host controller 1 082 
is not performing the memory accesses, each idle cycle being inserted between one cycle while 
the host controller 1082 is performing the memory access and the other, and may set the 
detennined value in the memory control device. Thus, the transfer rate setting unit 130 may set the 
data transfer rate setting value in the host controller 1082. The data transfer rate set here is an 
amount of data transferred between the memory module 1025a and the central processing unit 
1 000 per unit time, for example, a band width indicating the number of bits or the number of bytes. 

Upon receiving the setting from the transfer rate setting unit 130, for example, the host controller 



JP920030131US2 



18 



1082 controls the memory accesses as described below. After performing normal accesses for 
a predetermined period of time, the host controller 1082 detects the number of cycles while the 
memory accesses have actually been being performed for the predetermined period of time. Then, 
the host controller 1 082 calculates a rate of the number of cycles while the memory accesses have 
actually been being performed relative to the total number of cycles for the predetermined period of 
time. When the calculated rate exceeds the data transfer rate setting value, the host controller 1 082 
Inserts an idle cycle while the memory access is not being performed into a period from that time 
to the elapse of a predetermined period, and resumes the memory access after the lapse of the 
predetermined period. 

Moreover, also when the data transfer rate setting value cannot be acquired from the setting value 
candidate database 1015, the transfer rate setting unit 1 30 may determine that the data transfer rate 
setting value is to be changed based on the memory attribute information, the memory attachment 
position information, and the upper limit temperature (S440: YES). In this case, the transfer rate 
setting unit 130 sets a data transfer rate setting value for enabling any normal memory module 
attachable into the information processing apparatus 10 to be maintained at the upper limit 
temperature or lower. 

In this embodiemnt, the information processing apparatus 10 acquires the memory attribute 
information from the attribute memory provided in the memory module, and sets the data transfer 
rate determined based on the memory attribute information in the host controller 1 082. Thus, the 
information processing apparatus 1 0 can set the data transfer rate setting value at a smaller value 
when the heating value of the memory module, which is determined in accordance with the memory 
attribute information, is larger in order to control the temperature of the memory module at the 
predetermined upper limit temperature or lower. 

More specifically, the information processing apparatus 1 0 sets the data transfer rate setting value 
according to the heating value determined in accordance with the number of memory devices 
implemented in the memory module, an implementation state of the memory devices, the type of 
the memory devices or memory module (for example, the memory type, the manufacturing 
technology and the like), and the manufacturer of the memory devices or memory module. Thus, 
even in such a case where the memory module is replaced with another, the information processing 
apparatus 1 0 can appropriately control the heating value and the upper limit temperature for each 
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of the plurality of memory modules mutually different in type though mutually compatible. 

Additionally, the configuration described in the above-described embodiments is but exemplary. It 
will be further understood that various changes in the details, materials, configurations and 
arrangements of the parts which have been described and illustrated in order to explain the nature 
of this invention may be made by those skilled in the art without departing from the principle and 
scope of the invention as expressed in the following claims. 

According to the embodiment described above, setting devices, information processing 
apparatuses, a setting method, a program, and a recording medium, which are described in the 
respective items below, are realized. 

As obvious from the above description, according to the present invention, the access to the 
memory module can be appropriately controlled. 

Although the preferred embodiments of the present invention have been described in detail, it should 
be understood that various changes, substitutions and alternations can be made therein without 
departing from spirit and scope of the inventions as defined by the appended claims. 
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